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Hydrogen Production Technology Categories
The hydrogen production technologies analyzed in this study range from traditional to emerging  These have been 

classified into 4 distinct groups based on technology maturity and commercial readiness using the indicative metrics 

of technology readiness level (TRL) and commercial readiness index (CRI).



Unabated Emissions from Hydrogen Production & Reduction Levers
A well-to-gate approach is used to define the boundary limits for the emissions calculations. For the purposes of this study, 

boundary limit properties do not include additional compression or purification of hydrogen beyond standard levels for a 

given production technology.



Comparative Analysis of Emissions Reduction Potential 
Application of GHG reduction technologies to the unabated cases could achieve the following order from lowest to highest 

carbon intensity: electrolysis, gasification, ATR, methane pyrolysis and finally SMR. Methane pyrolysis has the lowest 

potential for GHG reduction while gasification has the highest.



Tax Credit Application 
Under the specified set of GHG reduction assumptions in this study, all the low carbon hydrogen production technologies, 

once abated, qualify for varying degrees of tax credits under the 45V thresholds. However, 45Q is likely to provide larger 

benefits for some technologies. 



Levelized Cost of Hydrogen 
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* Tax benefits from 45Q not shown for SMR, methane pyrolysis, and biomass gasification



Example Technology Deep Dive: SMR
For each technology, the report provides a deep dive on process, material and utility balance, and emissions balance. The 

report then  describes in detail the abatement options and potential. 



APPENDIX



Production Cost Deep Dive
The levelized cost of unabated hydrogen is broken down for the five different technology pathways. The levelized cost is 

impacted by the assumptions around utility costs and the value of additional by-products. In addition, the report includes 

sensitivity cases where the prices of natural gas, carbon black, biomass, and electricity are adjusted.



Production Cost Deep Dive: Abated
Abated production costs are shown below. 



Production Cost Deep Dive: Sensitvities
Sensitivities included carbon black and electricity prices. The levelized cost of hydrogen when the carbon black product is 

shown at the base case price of US$1,880, then lowered by 50% and then 100% to simulate a “no demand” case. 

Electrolysis is analyzed at a forecasted grid price of $79 / MWh as well as various alternative electricity prices (via grid or 

direct on-site renewables.
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